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(54) ycTPOiiCTBO 3A onPEHEHiHE mm^zmmm nonA3AT£na 

• HA P/uOTHiiTE 0PTAH11 HA rP03H0K0!&AM 

M30JP9T8HM9T0 Ce OTH3CH flO yCTpoflCTBO 33 0np9fl3nflH8 5M311KO- 
M9X3HMHHMT8 nOK333T9ni1 Ha P3J0THMT9 0pr3HM H3 rp03fl0K0tf)3flH. 

113B8CTH0 8, M8 BC3 nO-3KTMBHO B npHUHp3H9T0 H3 rp03fl9T0 C0 
M3non3B3T rp03flOK0^3flHHT9. OT CV!J3CTB9H0 3H3H9HH9 33 TflXH3T3 p3(5o- 
T3 e npaBUHHOTO 0npBfl3nflH9 H3 'j}M3MK0— H9X3HWMHMT9 n0K333T3JlM H3 pa- 
60THWT9 MM OprSHM - M9CT0T3 H3 BWGpwp3H9T0, P930H3HCHU M0CTOTM, CW- 

na Ha B3a;iM0fl9ncTBH8 werafly paftoTHHT8 opraHw w onopH'rro ctt»ji5ob9 hs 

H0C3ll|3T3 n030B3 KOHCTpVKUMfl. 0CB9H T0B3 npaB'WHO Onp9,aon9HHT8 "90- 
M3Tpt1MHH napaMBTDM H3 0350THHT9 OpraHM 0K33B3TCHnH0 BnMflH!19 BT»PXY 

T8XHonorwMH ! 4T9 noK333TenM - CT8n9H Ha o5wp3H9, 3aryQn ot cok % no- 
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Bpeaw no no3ijTe m HocsiaaTa mm KOHCTpyiuiHfl. 

Cl3fl3B3H3TO H3 yCTpOylCTBOTO CT>r/13CK0 I130UpeTeHM3TO C3 H3fI3ra 

nopaan wbcm arpoTexHMHocKn cpoi< H3 rpo3/io(333a (onono emu wsceu), 

KOeTO He fl3B3 B13MOHHOCT 33 ntnHU M2Gfl£/]B3HHfl M yCT3HOBflB3HG H3 
ii)M3MK0~M3X3HKMHMT3 n0K333T3ni1 H3 paSOTH '.TB OpraHM B npOU6C3 H3 He- 

nocps^CTaeHSTs m:i pajoTa. Cnetui-jHMHocrrs Ha paooTHiM npoioc H3 

rp03flOnnil5MP3H9TO, 3 MK3HH0 W3nonCB3H3 H3 OnOOHH CnRJ3B3 C BtiCO- 

WHH3 no 2 m m npw mnma H3 no3023iw M3C3 jjo 1,5 m, hs nosBonflBa 

npOBeMWSHeTO H3 TeH30M3Tpi!MH;l M flpyni H3K3?B3H;ifl. H9B13MOJHHO e Ofl- 
p8nGn,1H3 BflMflHHSTO H3 nQ3nMMHM TUnOB3 OnopHH KOHCTpVKUWH M TflXHOTO 
M3ninH3HM9 B*pxy P3J0T3T3 H3 p3J0TH IT3 Opr3HM. He C3 HoB3CTH'.1 yC- 

TpofiCTsa 3a onpeflsnKHe H3 nocoM3H.,T9 no:<333T3n!i Ha T33;i psJothh op- 

T3HM. 

33fl3M3Ta Ha M3oopeTeHH3To e na ce cn>3fl3fle ycTpowcTBo 3a onpe- 

fl9HHHe H3 $M3UKO-v?9X3HHHH 1T8 CBOHGTBS H3 p300TH.?TG 0Pr3HW H3 Tp03- 
aOKO«.lOatfH, K0ST9 fl3 n03B0nflB3 9fll!03p3M3HHO H3ni1TB3H3 H3 p33nMSHS1 

TiinoBe paooTHw opraHH h ninHo onpsssnang H3 tqxhhts noK33aTanM H9- 

33BMCMV.0 OT 3rpOT9XH>JH3CK:JT3 C00K0B9. 

3aasH3T3 e pe'jgna c ycTpo:~iCTBO, (rwiipaauio abb npocTp3HCTB9HM 

D3MKVJ , CBT.p3aHi1 H9n0flBMKiH0 93H3 KT»M fl?yr3, K3TO B m,p33T3 C3 MOH- 
TWp3HM no BHCOHHH3 p3J0TH tT3 OBr3HH, 33XB3H3TM KT.M JUpiSiaHH, KOHTO 
C3 yCT3H0B9Hi1 B fl33T3 «p3fi H3 n3C0MeH3T3 p3MK3. EflUHSfflT* :<p3fl H3 
BC9K:1 OT fl^p»H3H;JT3 e H3r9pV33H DT>DX7 H3nOfiBM!flH3 B3?TWKanH3 OC, 3 

flpyrwfiT mm upaa e saxeaHaT kw, noaBfflHHa RepmcanHs oc, C3*p33Ha 
Mpe3 psrynupyeMo no atouhs pano c OKCHQHTpwKOBa rpyna. TasM paiwa 
MMMTwpa pa6oT3Ta H3 o-jMpamnH snapaT Ha rpo3,qouoMJ3nH3. B AB3T3 upan 

H3 BTOp3T3 p3MK3, MMMTMp3«J|3 flBMIHeH.ISTO H3 rp03nOKOM3a3H3 no pafla, 

ca ho htm pa hm BODT:iKanHfi ocm c hojuth b sbsts mm Kpaa 3Vjmsth none- 
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paw kim Tax BepTUKanHii onopmi crwiGoBB. ^ojiwrre Kpaniqa H3 CTb/lOO- 
B8Te ca nocTSBew b MOTanwi hutch ct>c cariOHarawaa'jw ce Konana, onn- 
paajw b nojjs Ha BiopaTa panua. Ot BvrpsunaTs ctosho Ha abjt8 H3np3- 
K'bCHBTii Bepvjru w no mwists m stumma ca pa3nono!:;3HH snacTMMHn /ioh- 

TM, 3aXBaH3T!1 H9n03MMHO KW 3T0p3T3 p3MK3. 

Kt>M nOflBMiHH3T3 OC H3 fl^pKOMJITS 33 pSJOTHilTS 0Dr3H!1 8 npHClS- 
,WH3H KOHTSKTOp, CBT»p33H C peniCTp'jpaUJ (lpllGop. i'rtM 0CH033T3 M B*bp- 
X3 H3 KOflTO 11 A3 8 P3JOT3H OUrSH C3 IipMKparKKI CT>OTB3THO T3H30fl3T- 
HMK M HH0PUI10H8H S&VWK. 

flocpeaCTBOM CTOfitO, KV4 BT0p3T3 p3MK3 e 33X33H3TO UISOHHDHO 
pa??0, K03TO D CBOOOfiH'.Jfl CM Kpaft HM3 H0HT3KTH3 npil3M3, 3 MS.'ltfly 110- 
C0H3H3T3 p3*1M3 M p3MOTO 8 BKJ1I3M3HO T3H303B3HO C B^3M0!HH0CT 33 CTe- 
C13HH0 M3M3CTB3H8. 

liw n-bpsaTs p3MK3, Hocaujs psdoTHfiTe opraHw, psryniipysno 6 

M0HTI1P3H HOHHyC, KOilTO e nspneHflUKy/WpSH H3 0CT3 H3 pSJOTHtfTe op- 

rami b cpe/wro mm nonow8HH3, ksto hs HOHnycs cs npe.QB ia9hh orps- 

HMMMTenM 33 Kpa:"iH:iT3 nOJlOKieHiW Ha p300TH;jT3 oorsHM. 

np3ai1?1CTB3T3 H3 H30jp3T3HM3TO C3 C*CTOflT B T0B3, M3 n03BOJlfl- 
B3 yCKOp9Htl W3miT3H:i71 H3 pajOTHH OpraHM 11 Onp3A3n.1H8 H3 3KCOH03T3- 
UHOHHHTS MM nOK333T9mi H933BI1CUM0 OT 3r?0T9XH:iH9CKTT3 C?Q:tOB9. Oc- 
B9H TOB3 !13nOJ13B3H3TO H3 CS CrbJUOBS OT p33n!1M3H M3T9p'.13n 

fl3B3 B13M0MH0CT fl3 C9 CHeflH 33 BWfl3 HCTE M3TO BT»DXy p3UOTHMT8 0pr3- 
HH H3 P33WMHM H3C3!|!1 KOHCTpyKliMH H3 J1030BHfl p3fl. 

UpHMSpHO M3ninH8HU8 H3 yCTpoJiCTOOTO 8 H0K333H0 Ha npnnoiHeHM- 

T8 ourypM, OT komto: 

jnr.1 np3flCT3BnriB3 nornsa oirops hs ycTpoacTBOTo; 
wr*2 - nornsfl otctoshu, no A ot dwvI. 

foe np0CTp3HCTB3HH P3MKM 1 M 2 C3 CBip3DH!1 HSROflBMHiHO 9flH3 

kw flpyra. KtM mpoaTa paiwa 1 ca mouth dshm no m^o^ina rnirmn-n 
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OpraHM 3, 33XB3H3TW KVi flip;;i3SM 4, KOMTO C3 yCT3H089HM B AB3T3 Kf)3H 

H3 P3MM3T3 1. BceKM e.qiin ot ffbpaawHTs 4 e narepVBSH b ea'wm cm 
upafl Bipxy HsnoaBMKina aepTHKanHn oc 5, a flpyniflT fry Kpail e 33xb3H3T 
him noaBMWH3 BspTHK3JiH3 oc 6, c3T>p33H3 md83 psrynwpaoio ce no /^n- 
iHHiia 3B9HO 7 c eKCueMTpuKOBa rnyna, BiuiiOHBama excueHTptmn 8, xnapo- 
motod 3 h OnoK-KnanaH 10. 

B fiS3T3 Kp3H HI BTOJ33T3 fMma 2 C3 MOHTM33HM B3pT!M3nHU OCM 

11 c H35mth 3inxy thx 3^i l (3Tn KOJiona 12, CB^p33HM c*c 3 a. qB hub a ma 
rpvna, BKnioMBaiya eneKTposBuraTen 30, mdpb^mbh pgflysrrop 31 m ctb- 

R3HHa p8MT»HH3 np3^38K3 32. Rp93 3T>0H3TI1T3 KOJiaflS 12 C3 np3XB*pfl3HM 
£B3 HSnp9lttCH3TH PSO'ini 13 C M0HTM93HM KV4 TAX BSpTMKaflH'.l OnOOHH 
CTT>n00B9 14. ^OflHliTO 1(031143 H3 CTVl50BeT9 14 C3 nOCT3B9HM B M3Tan- 

hm rnn3ii 15 ^c ca'toHaraj^siaii ca Konsna 16, onuivw b non 17 Ha 

BT0P3T3 03MK3 2. Ot BYTp3JH3T3 dp 3H3 H3 JIE9T9 HanpWbCHaTM B9piirM 

13 m no T3XH3T3 nvr-HMHa ca pasnonorisswi enacTiiMHii hshtu 2Q, saxBa- 

H3TU HinO&BMKIHO KW BTOP3T3 03MK3 2. 

Uu: nonesuKHaTa oc 6 H3 TbpaiaM.m I 3a pajOTHiue oprann 3 8 

np'/iK03n3H K0HT3i(T00 16, CBTOS3H C pSRICTptfpaUJ np ; ,J30D 13. liw OCHO- 
B3T3 M G*bOXa H3 KOffTO M A3 3 OT pS^OTHlSTB 0pr3HU C3 npWKp3n3HM 
CbOTBSTKO T9H30n3TH;li( 20 H J1H3pU»-10H3H H3TMI1K 21, CB*p33Htf C M3Me- 

ptiTsnHa 3P,3p3Typ3 25. HocpsncTBOM ctoHK3 22, npuupsnena kim BTopa— 

T3 p3r,K3 2, e 33XB3H3TO 'JSpWipHO p3MO 23, K03TO B CB05oflHMfl CH 
Kpafl Utta K0HT3KTH3 np!J3H3 24, 3 tmtffl p3':K3T3 2 W p3t:OTO 23 e BKJV9- 
H3HO T9H303B9HO 26 C BT>GMOIHHOCT 33 CT3n9HHO '1UMGCTB3H3. 

Kim m»pBaTa patina 1, H0C3uia mpmasMTe 4 c phGothhto opremi 3, 
perymipyeMO 3 MoirnipaH hohiivc 27, koiIto 3 nGpnsHflM'.iynapsH Ha ocia 
H3 pajOTH^iTo opraHU 3, b cpsnnoTO mm nonoiusH'^. Bipxy nonnyca 27 
cd pa3nono:;i3Hii nni3raqo C8 orp3H:i i r.jT3nn 2G, $MMCwpauin Kpaflwuo no-r 

noi;;9i!Mfi na pajOTH.rr? opr?HM 3. 
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yCTpOilCTBDTO p3jOTM no CfttflHHfl H3MMH. Opw W3C/18,q8aH8 H9CT0- 
T3T3 H3 B^p^paHG H3 p3uOTHHT9 opraHM 3 OnopHKT9 cnnSoaa 14, MOH- 
THpaHM H3 BTOP3T3 p 3 MH3 2, C9 33.qBWKIB3T Hp33 en9KTQ0flBHraT9JM 30, 

HepBflMHaa peayKTop 31. P9M1MH3T3 nps/wsKs 32 w BapimiTe 13. Xiiapo- 

MOTOPIT 3 MP93 eKCueHTpTOTe C CWfl3B3 Bl3B P 3TH0-n0Cnn3T9/lH0 flBM- 
KJ3HK8 H3 3B9H0TO 7, K09TO OT CBOfl CT P 3H3 n ")3IlH3BliKB3 KOJiefeTeflHO 

mmeme H a paSomiTs 0?ram 3. C noMoqra Ha kohtsktoos 18 h pe- 
mcTpNpaw nptfop 13 C3 otmwt3 Zpom H a prtoncira umk/ih. Onrw- 

M3JIH3T3 MBGT0T3 H3 BMJp M p3H3 C3 yCT3H0B$B3 W P 33 W3MBH3HW9 0*JO P 0- 
TUT9 H3 BKCfl3HTpHHMT8 3 OT SnOK-IUlSnSHS 10. 

npM Cnsjpai&ITe W3Cll9iIB3HMa 33 ; qBMJiiB3H3T0 H3 CTTJDOBBTO 14 9 

cnpjiHO. 

23 yCTSHOBHBSHe H3 CBOIOWATQ KOJlSOSHMfl H3 p3JOTH;JT9 oprsHM 
b HOHMyCIT 27 Ce 33B*PT3 T3K3, M3 0CT3 Ky fl3 e neonaifriKyjiapHa H3 
Hajjn«WHH3Ta m OC, K3TO B*p X y eflHH OT TAX C9 nOCTaBJJ MHBpUHOHHIWT 
flSTHHK 21, M P 33 K03TO M Crp3HMM!1TG/TlT8 23 CO CJiejM 33 p930H3HCHM- 
T9 M9CT0TM 11 SWimiTyflH npi/J p33ni1MH« pBHIMH H3 BH:5pMp3H8. 

npM M3M3PB3H3 CM/13T3 H3 B33HMOfl3fiCTBH9 (y»ap)' p3GOTHMT8 OD- 

rsHii 2 C9 psryraoaT nocpsacTBOM npoMaiwH3 mmmBTa hb 3boh3T3 7 

T3K3 M9 nOBT,DXHHH3T3 m fl3 OfWpa B K0HT3KTH3T3 n P H3M3 24 H3 pattO^ 
TO 23. »!p93 T9H303B3H0T0 26 M T9H30aaTM!1K3 20 C3 C/J3JIH 33 P 83K- 
HHHT8 H3 P300THHT9 OPrSHW n P M 033miWHH flMH3MMMHH pSiHMMM. nOC08fl- 
CTBOM CT9R9HH3T3 P 8^MH3 n P 3A3BK3 32 C8 0C*U|3CTB3B3T H3O0xOflt-1MMT8 

nocrbnaT9/inn ckopocth H3 onopH^Ta crwiSoBe. 

ABTOpCKH npSTBHUHM 

1. YCTpOWCTBO 33 Onp9fl9JlflH9 *H3MH0-M3X3HHMHMT8 nOK333T9mi 
H3 p3O0TH!1T0 OprSHM H3 rp03JK>KOtf a»H, Xap?KT8pM3MpaU|0 C3 C T0B3, 

Me C9 CbCTOW OT fl33 np0CTp3HCTB3IW 03MKM (1 M 2), ' CB*p33HW He- ' 
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nOflBMlHHO KIM flpyra, K3T0 H3 m>PB3T3 p3MK3 (1) C3 M0HTMP3HM RO 

Bl1C0M;iH3 p350TH;1T3 0pr3HM (3), 33XB3H3TM K*bM AT>pW3HM (4), yCT3H0- 
BeHM B fiB3T3 Kp3fl H3 n0C0H9H3T3 ?3?!K3 (1), npH K03T0 BC9KM flipJHSM 

(4) e nsrspyasH b efl!iH'ia cm Kpan kvi bodtwks/ihs H3nosBM:aHa oc (5), 
a flpynwT My Kpa3 e 33XB3H3T him Bepr.msnHS no/iBMnma oc (6), cbt»d- 
33H3 wp93 psrymnyexo no m>nmna 3B9Ho (7) c 8Uci?3HTpMK033 rpyna 

(S, ±, 10), K3TO BT>B BT0D3T3 p3MK3 (2), MGIIIfly flB3 BOpTMKSJIHH OCM 
(11) C H30MTH Bipxy TAX 3TOM3TM KOJ13J13 (12), CBT>p33HU CT»C 33ABMM- 

B3U|3 rpyns (30, 31, 32), ca orvbHom fiB3 H3np3iacH3TW B3p;irM (13) 

C MOHTMpOHM H3nOflB^)«HO KVI TAX BepT'.IKSflHM OnopHM CTinOOBO (14), 

mhmto AoneH Kp3« e nocTas3H b motshhm nm3M (15) etc csMOHsrsiaas- 
W ca Konens (16), omip3m:i b nofla (17) Ha GiopaTa osmks (2). 

2. ycTpoHcTBO cvtischo npeT3Hu;ia 1, xspsktodiismosujo ce c 

T0B3, MO OT BYTp9liJH3T3 CT03H3 H3 H9n03in>CH3TtlT9 BGOHril (13), no 
fl^nWMH3Ta MM, KIM BT0.03T3 p3MK3 (2) C3 MOHTlipSHM Bfl3CTt1MHM fleHTW 

(29). 

3. YCTpoaCTBO CimaCHO np3T9MU1H 1, X3p3KT9DM3tfp3l!10 C3 C TO- 
B3, Me KIM nO£BWKIH3T3 OC (6) H3 flVpjHSMMTB (4) C3 C8*p33HM KOHT3K- 

TOp (18) m p3niCTpap3'ii npnoop (19). 

4. YCTpOMCTBO. CbHiaCHO np3T3HUMfl 1, X3p3KT9DM3!'1p3U|0 C9 C 
T0B3, M8 K*bM 0CH0B3T3 11 0T>0X3 H3 p3J0TH!1T9 0pr3H'-1 (3) C3 np3£BM- 
fl5HM CbOTBeTHO T9H30fl3TMWK (20) M , -1M3pUM0H3H J13TMWK (21), CBT>p33- 
WA K*bM M3M3D11TenH3T3 3ri3P3Typ3 (23). 

5. VcTporiCTBO cbrnacHO np9T3HU«fl 1, x3p3KT9pM3Mp3iiio ce c 

T0B3, M3 KIM BT0p3T3 p3MK3 (2) nocp3fl0TB0M CT0fW3 (22) 9 33X^3H3- 
TO UJ3PHMPH0 B GflMH'ia CM Kp3fl 33M0 (23), K03T0 MM3 B flpyrMfl CM • 
CBOJOflBH Kp3Jl K0HT3KTH3 HpM3M3 (24), 3 MSIilfly p3M0T0 (23) M flOCO- 
MeH3T3 H3MK3 (2) 9 np8fl8'1flOHO TeH303B9HO (26) C BVBMOi'lHOCT 3a 
CTSflGHHO M3M8CTD3He . 
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6. VcTpcKiCTBO crbrnacHo npsTeHH-ifl 1, xapaKTepticiipauiO C8 c 

T0B3, M? KW riV)B3T3 *)3MK3 (1) Q MOHT <p3H p3rymipy3!J0 H0H r 4yC (27) 

koPiTo e ninn9Hii»iKyn>ipeH Ha octs hs p3joTH'rT3 oprarci (3) b cpsflHOi 
tr; nono!»3HM9, :wto H3 Homiyca (27) ca np9A3:i.q?Hii orpw-wrrajtif (2S 
oa KpafJH iTe nonoaigmia Ha paooTiHte opr3H'i (3). 



r»pLino;:i9Hne: 2 owrypM 
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